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(57) M306peTCHW€ OTH0CMTCA £ TCXMMKC nOA' 

aeMHoro pcMoma. a uMentto k ycTpoacreaM 
AARycTaHooxM tfeTajMHHecKiix rmacTbipeA aa* 
BOCCTdHOOieimfl repMemsHOCTH o6ca/tiux 
Tpy6. Ue/ik M3o6peTCHn« -ynpoiueHtie kohct- 
pyicuwM ycrpoACToa m CHM*enMe era uaccu. 
3to AOCTwracTCii tcm. mto nonwrt ujtok.12. 
TenecKoniwccicM /CTaHoo/ieHHuA o xopnyce 6, 
xcecrxo consaM c nonofc-urraHroa 3. 3a<J>u*cu- 
PObsh o mcxoamom nonoxemui Nd xopnyce 6 M 



ctta6*en orpaMWSMTe/iCM 5 vt 4>uxcaTopoM xo- 
HCMiioro nonoxceHM* b bmas donopHoro xo/ib- 
ua 14, A«» KOToporo Ha anyTpeHHeft 
noBepxMOCTM TpancnopTMOvi xoaohhu 15 aw 
no/mena xonmeeaa npoTonxa 16. Hpw 3tom 

paCCTOBHHC Me*Ay CTOnOpHblM KO/lbUOM 14 u 

xonbueaoft npOTOsxoA 16 b mcxoamom no/ioxce- 

HUM Bu6paHO paBHUM AAHH6 X0A3 AOpHMpyK)- 

me* ronoBKM 4. t.c. paccTomutio ot nwxHcro 
Topua xopnyca 6 AO orpamtMMrena 5. Hocne 
<t>wxcai;HM ycTpoflCTaa B o6caA«ort Tpy6e 20 q 
30A3HHOM HHTepaane rtpucTynaiOT k 3anpoc* 
cosxe nnacTwpa 18 nocpeAcroow npoAaeoe- 
Hun AOpHnpywuiefl ro/io8Kii 4 Mepc3 n/iacTbipb 
18 oecoM HKT. npii 3tom cpe3oeTC« wtm^t 22. 
a xcnAxocTb noA AaofleHucM nepe3 oroepeme 
7 nocTynaer o nonocr* MaioxcTu 8 n ouAwa- 
ex noAOMXHwe cexTopu 9 o pa6o'«ce nonoxe- 
hmc. nocne 3Toro nxopb OTxnK>««aeTC« ot 
o6caAHoA TpyOu 20 h AarfbHeviiua* aanpec- 
coaxa n/iaCTWpn ISocyiuecTonaeicfl noAAaa- 
ACHitCM b ronooxe 4 npn 
0O3BpaTHo-nocTynaTe/ibHOM nepeMemtSHMU 

1-HCTpyMeHTa. 2 Mil. 



H3o5pcreHno othocmtc* k TexiiMxe noA- 
aeMHoro peMOHra, a mmbiiho k ycrpoftci B3M 
AAfl ycTanooxM m 8Ta ah mm ec x i i x n/iactupert £A a 

B0CCT3W0BACHMJI r€ PM6TMMM OCTM 06C3AHblX 

Tpy6 hc4>thhwx. boa«»wx u raaooux cxnaxvtH. 

H38CCTIIO yCTpO^CTBO. OK/llOMaK3tUeb 

ujTaHry. tta iimxhch kohub kotopoA po3Meme- 
mo AOpHMpywiuan ro/iOBxa. na sepxHeM kohuo 
- uxopb, a MBJiCAy hmmvi na uiTaiirc pacnono- 
y.en n/iacTupw. 



OAnaxo AOPMupyiomaa ronooxa npn pac- 
tuuieviMM nnacTupa ao conp»xceHM» c o6caA- 
s.o;j Tpy6oft npoT»niBacTC» Mcpe3 nnacTwpb 
cHiiay oocpx nyreM occaort Harpy3x« na uhct- 
cyMCiiT (HacoCMO-xoMnpcccopnuc xpyGw). B 
3 tcm cnynae HKT noAoepraoTcn aoommoa tia- 
rpyaxc: ntApacutMncexoMy AnonenMio u oceoo- 
My poCTaxcoMMK). mto He ttcxniOMaeT nopwa 
Tf/BB npOUCCCe'lix HaTB^cemia npw ycTa- 
hcoxc nnacTupn'iia Oonviunx my6uHax(6o* 
ncc 3000 m). — 
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M?r«ccTHO ycTpotfcroo. orj::CH&QL&e en- 
Acr.jtt n»A;v lOAHMecKiirt TOAxaTCAb. Aopmipy • 
lotuyio roAoaxy, nonun ujtok. ujraiiry c 
pacnonoxcHHWMM ita iieO uanrootiMM ynopa* 
mm nnacTupn* xoropyfi paaMcmcn Ha 3tom 5 
uiTdiire. 

STOyctpoflcTDO rpoM03;\Ko u MeTan/ioeM- 
ko 3a CMer Hd/iMSMo cmaodmx uiiaiihapob, ttey- 
Ao6ho a OKcnnyaTOnnn w o6cnyxneaHnn, 

Uenu M3o6pereHnn - ynpomciute koiict- 10 

pyiCUMM yCTpoACTOd. CKMX"*MWC €fO M3CCW. 

3to AocTMraeTCA TeM. mto pacujupeimc 
n/iacTupn AO conpfl*emi5i c oGcdAHOft Tpy6o* 
o5ecneMMBaGTcn nyieM co3AOmhr paoieTiioM 
occboA Harpyaxtt na A°pHwpy»omyio roAoaxy 15 
3d chct oeca wtMCTpyMCHta. onycKacMOro o 
ciesaxMtiy. 

RpU 3TOM nonuil UJTOK tteCTKO CQH33H C 

nonoi'i uiTanroft. aacJwxcupORan iia xopnyce a 

MCXOAHOM nO/lOiKCHMVI II I1MC6T (JmXCaTOp KO" 20 

MSMHoro noAoxemts. npn 3tom na OMyTpCH- 
new noaepxHOCTit TpancnopTHOft koaohhw 
Tpy6 DwnoAtiena xoAbueoasi npOTOHxa noA 
4>n*c3Top xoiiewnoro no/io>KCiuin, a hoawh 
ujtok MMecr Ha Hapy*Hort noaepxnocm orpa- 25 
immrreAb. npwweM AAwna xoAa Kopnyca fma- 
paa/iMsecxoft AOpimpy»ouiert toaooxm ao 
orpaimmiTCAsi paona paccTO*mi»OMC*Ay *mic- 

COTOpOM KOHe^HOrO nOAO*eHH« H KOAbUCDOfl 

npoTomcoATpaMCnopTHOMKononnwTpy6. Kpo- 30 
mc roro, rMApao/iuMCCKnu sixopb ycTpoftCToa, 
ounoAHnioujiHi <t>yiiKimK> ynopa n/iacTbipfl, 
pacno/io^ccH na komuc noAociu uiTaiiru noA 
n/iacTypeM. TaKoc Texuvmecicoe peiueime no- 
3oonaeT OTxaaaTbCH ot npiiMeneHHfl o ycTpoft- 35 
CTU6 CVtAODOrO toa xaTCAfl. n pit 3T0M 
TCXHonorMii ycraMODxu n/rocTwpfl nyreM pac* 
ujMpeHMn ero ao conpn>KCtuin c oGcaAHOrt Tpy- 
Gofi npw npOTPntDaHHit Aopmtpyiomeft 
ronooKU caepxy onus oGecneHUBaeTCa fccom 40 
uncTpyMCHTa. pacMCTHaa narpyaxa KOToporo 
perynvipyercfl u KOMTpoAiipycTca no ruApan- 
/tUseCKOMy H3MCpttTCAK) occa (rUBy). 

Taxaa xoMnoHOuxa ycTpoiicroa u wcnoAu- 
30oan«e Maccw umctpvmchto aaa C03A3uww 45 
occboB narpy3Kii na Aop»wpyK>myK> roaooxy 
npn paciuvipcmm nnacTbipn noaoonflCT 
- ynpoCTHTb Tcxiionornio ycTanooxH nnocTu- 
pn npw OTcyTCTOwn ooiMO^iioro nnnaAaim* 

nOCTOpOHHMX tocpawx npeAMOTOO MCXAy ko- 

jiohhoA Tpy6 n nnncTupCM o nponcccc cro 50 
pacujupenuft; 

-oOccnCMMTb ycTaiionxy nnacTwpM npaxTitMC- 
cxm Kd AK)Go^ r/iyOnMf?. ho coaA^oon Aono/imi- 
TonbHOfl pacTfiruon»ouicu occooA narpyaxu iia 
MMCTpyMBHT (HKT). npu 3tom >ia HcOonbUJMX 55 
rnyGwHax c tt^tbto yne/»t» i *cn«H occa miCTpy* 
mouth ucnonbayicTcn yrp^oncHiiuc Gypuab- 
Hwe TpyGw: 



- ynpoCTHTb KO)iCTpyKunio ycTpoiTiCToa. enn- 
an. ^ Haccv c coxpaHeifuc-M ero npOMnocTiiux 
coOiiCTO. oO-jcne»niTb yAoGcToo oGcay^tioa- 
hmp »t axcnnyDTauun. 

HaoGpeTeitwe oGccncnvtoaeT a mombmt 33- 
xoAa AopimpytomcA ro/toaxH o n/iacTbipb chh- 

xpOHHOCTb POA3SM JKHA^OCTM H3 HOAOMXHWe 
CCKTOPb! C OSailMOAeftCTQMCM X0A3 rOAOBKH AO 

ee tu^KHero orpaHMMHre/in m KOAbueBow xa- 

HaOKM CO CTOnopiiUM XOAbUOM. 

Ha <|)nr.1 ii3o6pa)KeHo ycTpo^CTBo o cGo- 
pe c nnacTupeM. cnymeHtioe o cxoa)KviHy < 
MecTy Ae<t>CKTa o6caA«ofi koaohhw; ira «t>vir.2 

- AopHHpyiouian roAOBxa. pa3pe3. 

YCTpOI^CTOO COACPXMT rMApaOAWMeCKMM 

flKopb 1 c nOAnnxnuMu nAaujxaMM 2. KOTopbiiTi 
nocpeACTDOM noAoti uiTaHru 3 cocAMnen c 
ruApoDntuiecKQM roAOOKOft 4 4 cocTonmevi 113 
nn;.:Hero ynopa 5. xopnyca 6 c OToepcmcM 7, 
MdMxeTbi 8, noAo^Hbix cexropoo 9. o6omm 
10. KOHycuoro nyancoHa 11. ujTOxa 12. ynAOT- 
HMTCAbHbix xor.eu 13. donopHoro KOAbua 14 u 
uepxnero naTpyGxa 15 c xoAbueoovi npoTOs* 
kq* 16. H3A roAooxoA pa3Meu;eH uupxyAflun- 
OHHbifi KAanan 17. a mokay PKopeM u roAoaxovi 

- n/iaCTbipb 18. cnycxacMuft Ha nHCTpyMenTe 
(HKT) 19 o oGcdAHyio TpyGy 20 k MecTy Ae<l»€K- 
Ta 21. Aa* npcAOTBpaiueHMP npexAeBpeMen- 
iioro 3axoA0 o imacTupb AopHiipyiomeM 

rOAOOKM 0K3 cnaG)K3Ma Cpe3HblM UJTM(t>TOM 22. 

flocAe cnyCKa ycTpodCToa o cGope c nAa- 
CTbipest 18 na vmcTpyMeHTe 19 o o6coahy*o. 
Tpy6y 20 vi opweHTaunvi nAacTbipn na Ae$exT 
21 a CMCT6M0 co3AaeTC« M36uTOMHoe rwAPaa- 
Aimecxoc AaoACn«e. XuAKOCtb noA AaoACHw- 
cm nocrynacr a noaocTb nicopa 1. kotopum 
coommm naaujKSMvi 2 c pa3Memen humu Ha neM 
ayGbAMM pKopurcp 3a oGcaAHyio Tpy6y 20. 
oGecncMtioaa ynop nnacTupio. 3anpeccoDxa 
nnacrupA 18 k BiiyrpeiuicA CTenxc o6caA"Ow 
Tpy6w 20 ah* nepcxpwTn« AC^exTa 2 1 ocyme- 
ctdaactcr npn npoTflrv^oannti Aopiuipyiomert 

rOAODKW 4 MCpe3 nAOCTblpb QOCOM IIHCTpyMCM- 

Ta 19. flpw 3tom cpe3acTc« ujTii<t>T 22. a U36bl- 
tohmoc AaoACHvic o noAocTb Manxes 8 
nocTynaeT Mcpca otbcpctmo 7 w nepeAaer pa- 
AiiaAbHyK> narpyaxy iia noAaMMHbic ccxTopw 9 

a MQM6MT 33X0Aa TOAOOKM 8 nAdCTUPb. T.C 

TorAa, xorAa HvtiKHiift ropou A xopnyca 6 aoxo- 
A"t ao ynopa 5 it cronopnoe xor.bi;o 14 aaiui- 

M3CT MCCTO 0 KOAbUCOOil npOTOMKC 16. 

nocAC npoxoAa AOpiutpywmcrt toaobku 4 
o nAacTwpe na 35AaHiiyio ncAiwMHy (»ianpu- 
mcp. 1.5 m), xcTopaw oGecncMMoacT koht3kt- 
tioc conpn:Kcime nAOCTwpa 18 c oGcaAnov* 
TpyGort 20. nxopu 1 atiTOMaumccKU oTXAiova- 
ctcm ot oGcaAtioft Tpy6w c'coxpaiiciuieM ua- 
GbiroMhoro AaoneMiia> AOpMiipytouian roAoaxa 
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4 ncr -t MiicrpyMeHTd pacuivipp*' nnarygpii 

Tax icaic Aopnupyiouiafl ronoor. j G.iaroAa- 
pfl MWxneMy ynopy 5 m coeAWHeMmo cronop- 
Horo Konkua 14 c icojuueooft npOTONicoi* 16 
noaie npoxoAa orpe3xa t ne mmcct oc ^ooro 
aepeMft aenwu. to KamiSooar/ n.: .cruf j (no- 
DTOpHue npoxoAw) ocymecroiwiiOT noA Aaa/ie- 
hm6M o ronoBKO 4 icaic cmiay oaepx noAWMOM 
viMCTpyMeMTa, Tax m coepxy bhm3 - occom mh- 
cTpyMcma. npn stom Harpyaxw ho micrpy- 
mcmt npn ero noA*ene Me3Ham«Te/ifc«we. 

flocJie ycraiiOBxw nyiacrupa ycTpoacrao 
noAHMMaeTCn na noaepxHOCT*, c/imb xma*o- 
ctm c noAHMMaeMoro MHcrpyMBHTa o6ecneMM- 
eaeTcn nepea uMpicy/inuMOHMuA K/ianan 17. 

YCTpOftCTBO HMCeT CflCAYWUlMe npewMy- 

mecTBa: 

- Ana oceaoro nepcMCiucHMSt AOpHMpyiomew 
r onoBKM no bccvI Anw«e n/iacTUpa cscpxy 8HM3 
iicno/»w3yeTCB bcc MHCTpyMCHTa 6e3 Aonoftuw- 
Te/ibHoA oceBOfl narpyaxM hb nero; 

- ynpomaeTca TBxnonorn* ycvaHoaicM miacTW- 
pa npaxTHsecxM Ha /iio6oil r*y6wHe t otcytct- 
nwcM B03MOKMoro nonaA*"** nocTopoimwx 

TOepAMX npeAMBTOB MCKAY 06C3AH0« 7py6oa 

u niiacTwpeM: 

- ynpomacTCn KOHCTpy«uwa. cmtxjeTca *ac- 
ca Ce3 ncnepw iipomhoctmwx Cfioflcrc yctpoA- 
cifla. 



Aannoro rexHHsecKoro peiucHM* opweHTupo- 
bommo cocraoMT 1 - 2 Twc.py6. na oahv oncpo- 

UMK). 

OopMyna w3o6peTenirf» 

5 YCTpOflCTBO A«B VCTaMOBKM O/iaCTWp* B 

o6caAHO* TpyBe. BiwiOMaiomee ycraHOBneH- 
HbiR Ma TpaHcnopTHoA roaohmb Tpy6 nonwti 
nopnyc c paAwanhHWMn otbcpctmbmm * r*A- 
paomwecicoa AOpnupyioiueA roiioaico&. Tene- 

10 crorowecicM ycTaHOB/ieHHU* b xopnyce nonurt 
uitok. oCpaaywmefl c ropnycoM rwApaanMMC- 
cxyw xaMepy. nonyio wtaHry c r*APaa/iMMe- 
ckmm sixopeM m nnacrupw, pasMemeHHwa Ha 
no/iort uiTaHrc. oTnw»«aiomeecB tcm. mto. 

15 c ue/iwK>ynpomCHM» KOHCTpyxuMM ycTpoftcTBO 
m cmmxcmwh ero Maccw. no/iuA UiTOK XeCTKO 
CBnaaH c no/io* uiTaHroa. 3a*MxcnpoBaH Ha 
icopnyce a mcxoahom nonoxccHMM w MMeeT <J>wx- 
caTop KOHeMKoro nono*eHna, npn stom Ha 

20 BHyTpeHHeA noaepxHOCTM TpaHcnopTnoft xo- 
/iohhm Tpy6 BunoAHena KonbueBan npoTOMica 
noA ♦wxcaTop xoHCHnoro no/ioxeHWj?, a no- 
rm* ujtox MMcer hb HapyxKoa noaapxHocTM 
orpaHMMMTcnw, npvmBM AHHHa xoAa xopnyca 

25 rMApaBflMHCCKOft Aopnupyiomcrt ronoBKM ao 
orpaHwmneJisi paawa paccroBHMio Me*AY 

CBTOpOM KOHBMHOrO nOHOXeHMB W KOilbUCBOft 
npOTOMKOft TpaHCnOpTMOil XOHOHHM Tpy6. 
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(pue. 1 <pue. 2 
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(54) DEVICE FOR PLACING A PATCH 
IN A CASING 

(57) The invention relates to well 
servicing technology and specifically to 
devices for placing metal patches to 
restore leaktightness of casings. The aim 
of the invention is to simplify the design 
of the device and to reduce its weight. 
This is achieved by the fact that a hollow 
stem 12, telescopically mounted in 
body 6, is rigidly connected with hollow 
rod 3, fixed in the initial position on 
body 6 and provided with limit stop 5 and 



locking device for the final position in 
the form of retainer ring 14, for which 
annular groove 16 is made on the inner 
surface of work string 15. In this case, 
the distance between retainer ring 14 and 
annular groove 16 in the initial position 
is selected to be equal to the travel of 
coring head 4, i.e., the distance from the 
lower end of body 6 to limit stop 5. After 
securing the device in casing 20 at the 
specified interval, pressing of patch 18 
begins by means of coring head 4 
pushing through patch 18 because of the 
weight of the tubing. At this time, pin 22 
is sheared off, and fluid under pressure 
enters the cavity of cup seal 8 and 
advances movable sectors 9 to the 
working position. After this, the anchor 
is disengaged from casing 20 and further 
pressing of patch 18 is accomplished 
under the pressux. in head 4, with 
reciprocal motion of the tool. 2 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
placing metal patches in oil, water, and gas wells to restore leaktightness of casings. 

A device is known that includes a rod, on the lower end of which is disposed a coring 
head and on the upper end of which is disposed an anchor, and a patch is disposed between 
them on the rod. 
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However, during expansion of the patch until it joins the casing, the coring head is 
pulled through the patch from the bottom up by means of an axial load on the tool (the 
tubing). In this case, the tubing is subjected to a double load: hydraulic pressure and axial 
tension, which does not exclude the possibility of breakage of the pipes while they are under 
tension during placement of the patch at large depths (more than 3000 m). 



1747673 
3 



A device is known that includes a heavy-duty hydraulic pusher, a coring head, a 
hollow stem, a rod with collet stops disposed thereon for the patch, which is disposed on that 
rod. 

This device is unwieldy and has high metal content because of the presence of heavy- 
duty cylinders, and is inconvenient to use and to service. 

The aim of the invention is to simplify the design of the device and to reduce its 

weight. 

This aim is achieved by the fact that expansion of the patch until it joins the casing is 
provided by creating the calculated axial load on the coring head due to the weight of the tool 
being lowered into the well. 

In this case, a hollow stem is rigidly connected with a hollow rod, is secured on the 
body in the initial position, and has a locking device for the final position, where on the inner 
surface of the work string an annular groove is made to accommodate the locking device for 
the final position, and the hollow stem has a limit stop on the outer surface, where the travel 
of the body of the hydraulic coring head to the limit stop is equal to the distance between the 
locking device for the final position and the annular groove on the work string. Furthermore, 
the hydraulic anchor of the device, fulfilling the function of a stop for the patch, is disposed 
at the end of the cavity of the rod to accommodate the patch. Such a design makes it possible 
to avoid using a heavy-duty pusher in the device. In this case, the technology for patch 
placement by expanding the patch until it joins the casing while pulling the coring head from 
the top down is provided by the weight of the tool, the calculated load of which is controlled 
and monitored using a hydraulic scale. 

Such an assembly for the device and the use of the weight of the tool to create the 
axial load on the coring head for patch expansion makes it possible to: 

— simplify the technology for patch placement with no possibility of extraneous solid objects 
falling between the string and the patch during its expansion; 

— provide placement of the patch at practically any depth, without creating additional tensile 
axial loading on the tool (the tubing), where heavy drillpipes are used at fairly small depths, 
with the aim of increasing the weight of the tool; 
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— simplify the design of the device, reduce the weight while retaining its strength properties, 
and make it convenient to service and operate. 

The invention ensures, at the moment the coring head starts toward the patch, 
synchronous fluid delivery to the movable sectors, with coupling between the travel of the 
head to its lower limit stop and the annular groove with the retainer ring. 

Fig. 1 shows the device assembled with the patch, lowered downhole to the location 
of the defect in the casing; Fig. 2 shows a cutaway view of the coring head. 

The device contains hydraulic anchor 1 with movable slips 2, which by means of 
hollow rod 3 is connected with hydraulic head 4, consisting of lower stop 5, body 6 with 
hole 7, cup seal 8, movable sectors 9, race 10, conical ram 11, stem 12, packing rings 13, 
retainer ring 14, and upper sleeve 15 with annular groove 16, circulation valve 17 is disposed 
above the head, and patch 18 is disposed between the anchor and the head, where the patch is 
to be lowered on the tool (the tubing) 19 into casing 20 to the location of defect 21. To 
prevent the coring head from starting toward the patch prematurely, it is provided with shear 
pin 22. 

After the device, assembled with patch 18 on tool 19, is lowered into casing 20 and 
the patch is oriented on defect 21, excess hydraulic pressure is created in the system. Fluid 
under pressure enters the cavity of anchor 1, which by means of its own slips 2 with teeth 
disposed thereon is anchored in casing 20, providing a stop for the patch. Patch 18 is pressed 
against the inner wall of casing 20 to seal off defect 21 when coring head 4 is pulled through 
the patch by the weight of tool 19. At this time, pin 22 is sheared off, and the excess pressure 
is transmitted to the cavity of cup seal 8 through hole 7, and transmits a radial load to 
movable sectors 9 at the moment that the head starts to travel toward the patch, i.e., when the 
lower end A of body 6 reaches stop 5 and retainer ring 14 occupies the position in annular 
groove 16. 

After coring head 4 has passed through the patch by a specified distance (for example, 
1.5 m) that assures contact joining of patch 18 with casing 20, anchor 1 automatically 
disengages from the casing while the excess pressure is maintained, coring head 
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4 expands the patch along its entire length by means of the weight of the tool 

Since the coring head, owing to lower stop 5 and the connection of retainer ring 14 
with annular groove 16, after passing through segment / does not have axial movement, 
sizing of the patch (repeated passes) is accomplished under the pressure in head 4 both from 
the bottom up by means of the lift of the tool and from the top down by means of the weight 
of the tool. In this case, the loads on the tool as it is lifted are insignificant. 

After placement of the patch, the device is lifted to the surface, drainage of fluid from 
the lifted tool is provided through circulation valve 17. 
The device has the following advantages: 

— for axial movement of the coring head over the entire length of the patch from the top 
down, the weight of the tool is used without additional axial loading thereon; 

— the technology for placing the patch at practically any depth is simplified, with no 
possibility of extraneous solid objects falling between the casing and the patch; 

— the design is simplified, the weight is reduced without loss of strength properties for the 
device. 
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The savings from using this design are roughly 1-2 thousand rubles per operation. 
Claim 

A device for placing a patch in a casing, including a hollow body, mounted on a work 
string, where the hollow body has radial holes and a hydraulic coring head, a hollow stem 
telescopically mounted in the body that forms a hydraulic chamber with the body, a hollow 
rod with a hydraulic anchor and a patch disposed on the hollow rod, distinguished by the fact 
that, with the aim of simplifying the design of the device and reducing its weight, the hollow 
stem is rigidly connected with the hollow rod, is secured in the body in the initial position, 
and has a locking device for the final position, where an annular groove is made on the inner 
surface of the work string to accommodate the locking device for the final position, and the 
hollow stem has a limit stop on the outer surface, where the travel of the body of the 
hydraulic coring head to the limit stop is equal to the distance between the locking device for 
the final position and the annular groove of the work string. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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